
EP 0 367 385 B1 Description This invention relates to the polymerization of
butenes and, more particularly, this invention relates to the production of
poly-n-butenes from a mixed [er]r feedstream utilizing an organo aluminum
chloride- 5 hydrogen chloride co-catalyst system. The production of
isobutylene polymers from mixed [err] hydrocarbon feedstreams is generally
known in the art. It is also known to utilize [err]as the polymerization
catalyst in such processes and the prior art discloses a number of
co-catalyst or catalyst promoters, including hydrogen chloride for use
under various conditions in isobutylene polymerization. 10
Representative disclosures include U.S. Patent No. 2,957,930 which shows
the use of 10 to 20% [err] catalyst in the production of polyisobutylene
from a [err]petroleum gas feedstock with 0.08 to 0.12 percent HCI, relative
to AICI[err], used as a catalyst promoter. This reference notes that
correspondingly small quantities of water vapor or chloroform, which can
react with [err] to release HCI, may also be used. British Patent No.
1,195,760 (1970) discloses the production of olefin polymers by
polymerization in the presence 15 of the catalyst comprising a liquid
complex of [err], HCI and an alkyl benzene. Polymerization products include
materials other than polyisobutylene and products with a narrow molecular
weight distribution are disclosed in this reference. U.S. Patent Nos.
3,200,169 and 3,200,170 deal with the reaction mixture separation methods
after polymerization of propylene or butylene feeds utilizing an ammonia
treatment process. HCI is disclosed in 20 the references as a suitable
catalyst promoter added to the reaction zone which contains an [err]
catalyst. U.S. Patent No. 3,997,129 discloses polybutylenes from a [err]
liquefied refinery stream wherein the catalyst is solid particles of [err]
promoted with HCI gas or its equivalent. This process employs a static
mixer for mixing catalysts and feed prior to conducting polymerization.
U.S. Patent No. 3,985,822 relates to the production of poly-n-butenes by
use of [err] promoted with 25 HCI but the objective is to reduce the
isobutylene content of the polymer product. U.S. Patent No. 3,119,884
discloses a series of vertical column reactors useful for polymerizing
isobutylene and further discloses a catalyst comprising [err] and HCI or a
substance which generates HCI. The catalyst system is described as an acid
promoted [err] catalyst. In such a system, a reaction between HCI and [err]
occurs to form [err]which is the species that initiates polymerization.
According to this 30 process, one method of introducing catalysts and
reactants is to have the three materials, i.e., [err]HCI and liquid feed,
enter the reactor through the same duct. This necessarily results in
polymerization beginning in the duct line in an exothermic reaction and the
reaction is not controlled by the refrigeration system of the reactor. Any
product formed under these conditions will have an undesirable low
molecular weight and broad molecular weight distribution. 35     U.S.
Patent No. 3,501,551 is directed to a process for producing normal butene
polymers at molecular weights of from about 200-750 wherein a Cs-s
hydrocarbon mixture containing isobutylene and normal butylenes as
substantially the only olefins present are reacted in liquid phase with an
aluminum chloride catalyst to form a reaction mixture containing only
isobutylene polymers. The isobutylene polymers are separated and thereafter
the resulting reaction mixture is treated with a Friedel-Crafts catalyst to
form a 40 second reaction mixture containing normal butylene polymers. The
aluminum chloride in the first poly- merization section is indicated to be
added alone or in combination with promoters, such as alkyl chloride, e.g.,
isopropyl chloride. 



U.S. Patent No. 3,639,661 relates to processes for polymerization of
isobutylene employing as polymerization catalysts either a reaction product
of titanium tetrafluoride with a chlorine bearing Friedel- 45 Crafts
catalyst which is soluble in isobutylene or a reaction product of titanium
tetrachloride or boron trichloride with a fluorine bearing compound whose
fluorine atoms are capable of partly replacing chlorine atoms in the
titanium tetrachloride or boron tetrachloride. It is indicated that the
catalyst can be made in situ by adding the catalyst components separately
to the reaction medium. U.S. Patent No. 3,991,129 relates to the production
of polybutene employing recycled reaction liquid, so liquefied butenes and
Friedel-Crafts catalyst, which is stated to be preferably aluminum chloride
promoted with hydrochloric acid gas or its water equivalent. The catalyst
is admixed with the recycle and fresh feed lines upstream of a static mixer
prior to charging to the polymerization reaction column. U.S. Patent No.
4,465,887 relates to a process for producing butylene polymers having
molecular weights of from about 400-5,000 wherein the feedstream containing
mixed butenes is fractionated to 55 remove recited amounts of cis-2-butene.
The overhead fraction from the fractionating step contains isobutylene and
is reacted in the presence of an aluminum chloride catalyst to polymerize
the isobutylene and to form a reaction mixture consisting of isobutylene
polymers and unreaction hydrocarbons including normal butenes. This
reaction mixture is flashed distilled or recover the isobutylene polymers
and the 2    EP 0367 385 B1 unreacted hydrocarbon mixture is then reacted
in a presence of a catalyst system consisting of aluminum chloride and a
promoter to polymerize butylenes in the fraction and form in a second
reaction product mixture containing butylene polymers having lower molecule
weights, e.g., of from 400-900 molecular weight. The patent indicates that
a promoter is essential of a second polymerization reaction, and indicates
5 that typical promoters are isopropyl chloride, t-butyl chloride, water
and hydrogen chloride. The patent's promoters are added to the reactor
separately from the aluminum chloride and the first hydrocarbon reaction
mixture containing the unreacted normal butene. U. S. Patent 4,558,170
relates to the preparation of polyisobutylene from a mixed C4 hydrocarbon
feedstream containing at least about 6 wt% isobutylene using an [err] - HCI
catalyst system wherein the 10 HCI is introduced separately into the
feedstream to form organochlorides therein prior to introduction into the
polymerization reactor. U.K Patent No. 1,449,840 describes a process for
alkylating benzene, wherein benzene is contacted with a polybutene in the
presence of aluminum chloride. The polybutene itself is prepared by
polymerizing a mixed [err] feedstock containing from 2-20 wt. % of
isobutene. The polybutenes are stated to be prepared 15 by conventional
polymerization process using a Friedel-Crafts catalyst such as aluminium
chloride. Belgium Patent No. 731,006 relates to the alkylation of aromatic
hydrocarbons using n-butene poly- mers, wherein the polymers are produced
from a refiner stream containing n-butene basically free from isobutylene
which are polymerized in the presence of aluminum chloride. European Patent
No. 115,635 relates to a continuous process for producing polyisobutylene
from 20 isobutylene feeds, wherein solvents and monomer vaporized during
the polymerization are recycled after liquefaction to the polymerization
zone. 



European Application No. 0337737 relates to a method for producing
"poly-n-butene oils" from C4 - fraction residue, which have a number
average molecular weight of 300-1200 and may have a molecular weight
distribution as low as 1.4 or less. 25 SUMMARY OF THE PRESENT INVENTION The
present invention provides a further improvement in the process disclosed
in U.S. Patent No. 4,558,170, by virtue of permitting advantageous
production of poly-n-butenes from the spent C4 olefin 30 containing stream
produced as by-product in the process of forming polyisobutylene. The
present invention is considered distinguished from the remaining foregoing
references in that is produces poly-n-butenes which are especially suitable
as the oil soluble hydrocarbon component of a lubricating oil detergent.
Poly-n-butenes produced in this invention are characterized by a narrow
molecular weight distribution in the detergent molecular weight range, that
is, a number average molecular weight (Mn) 35 of 300 to 900. Molecular
weight distribution is used here in its normal sense as a measure of the
breadth of molecular weight distribution and is defined as the ratio of Mw
(weight average molecular weight) to Mn. This narrow molecular weight
distribution results in a product having a relatively lower viscosity than
polyisobutylenes produced in heretofore conventional processes in the same
molecular weight range. The process is especially characterized in the
technique of addition of HCI co-catalyst to the feedstream prior to 40 the
feedstream entering the reactor. Other methods of providing HCI which the
prior art considers suitable, i.e., such as adding HCI to the reactor
itself, adding water or other HCI-generating reagents or adding HCI to
catalyst prior to initiation of polymerization are not suitable in this
invention and do not provide the degree of process control and product
quality achieved herein. 45 BRIEF DESCRIPTION OF THE DRAWING Figure 1 is a
diagrammatic illustration of one embodiment of the process of the present
invention which is integrated with a process for producing polyisobutylene
whereby the spent [err] stream from the polyisobutylene process units is
advantageously converted into the improved poly-n-butene polymers of the 50
present invention. DETAILED DESCRIPTION OF THE INVENTION In accordance with
the present invention there has been discovered a process for preparing low
55 molecular weight poly-n-butene having an [err] in the range of 300 to
900, and preferably from 400 to 800, and a molecular weight distribution
less than 1.4 (and preferably from 1.2 to 1.4) from a feedstream mixture of
C4 hydrocarbons containing less than 5% by weight isobutylene and
containing at least 12 wt.% normal- butenes in a stirred reaction zone
maintained at a temperature of less than about 90[err] C, which omprises:
(a) 3    EP 0 367 385 B1 injecting HCI in an amount of from 0.005,
preferably 0.01, to 0.6 parts by weight per 100 parts by weight of the
feedstream mixture into the feedstream mixture, in the substantial absence
of the organo-aluminum catalyst and under conditions sufficient to
substantially completely react the injected HCI with normal- butenes,
thereby producing a treated feedstream mixture which contains less than 1.0
ppm free HCI; (b) 5 simultaneously introducing the treated feedstream
mixture and the organo-aluminum chloride catalyst as 



separate streams into the reaction zone; (c) contacting the introduced
treated feedstream mixture and the introduced catalyst in the reaction zone
for a time and under conditions sufficient to form a polymerization
reaction mixture containing the poly-n-butene; (d) withdrawing the
polymerization reaction mixture from the reaction zone; and (e) recovering
the poly-n-butene product from said withdrawn polymerization reaction l0
mixture. The poly-n-butenes can be recovered from the reaction mixture by
quenching the withdrawn reaction mixture with aqueous alkali and separating
therefrom poly-n-butenes product, which can then be stripped of unreacted
C4 hydrocarbons and poly-n-butenes below [err] of about 200. The feedstock
for the process of this invention comprises a mixture of pressure liquefied
C4 hydrocar- bons which comprise less than 5% (preferably less than 4.9
wt%, e.g. from 0.1 to 4.9 wt%) isobutylene, 15  and at least 12 wt. %
(preferably at least 15 wt%, e.g. from 15 to 85 wt%) total normal-butenes
(i.e., butene-1, cis- and trans-butene-2), together with n-butane,
isobutane and less than 1% (preferably less than 0.8 wt%, e.g. from 0 to
0.8 wt%) butadiene. The [err] feedstream preferably is substantially free
of H2 and sulfur contaminants (e.g., mercaptans), e.g. <20 wppm H2 and <5
wppm S. Such low levels of free H2 minimize the degree of saturation in the
poly-n-butene products of this invention, and the low S levels are 20
desired to avoid undesired side-reactions with the monomer, polymer and
catalyst components, and to avoid the need to resort to added expense and
technical difficulties in removing the sulfur contaminants from the
polymers thereby formed. Further, the C4 feedstream is preferably
substantially anhydrous, that it, contains less than 0.05 wt% water, more
preferably less than 300 wppm water, based on the C4 monomers in the
feedstream. It has been found that water, which can be typically present in
spent [err] streams 25 produced in the manufacture of polyisobutylene (as
will be more completely described below) is not an effective co-catalyst in
the manufacture of the poly-n-butene polymers of the present invention
employing the organo-aluminum catalyst/HCI pre-reacted cocatalyst systems
in the present invention. Rather, such excess water are undesired due to
side-reactions of the water with the organo-aluminum catalyst which
decrease the effective catalyst concentration in the reactor, and which do
not offer any offsetting 30 enhancement in the rate of polymerization or in
any observed polymer performance property. The preferred [err] feedstream
comprises spent C4 streams produced as by-product in the manufacture of
polyisobutylene and contains (by weight) less than 5% isobutylene, 10-70%
saturated butanes and 15- 85% 1- and 2-butenes. The C4 products other than
butenes (e.g., saturated C4 hydrocarbons), function as diluent or solvent
in the reaction mixture and are a non-critical aspect of this invention.
The isobutylene 35 content of the feedstock should not be greater than 5
wt. % of the feedstream. The C4 feedstream is maintained at a sufficient
pressure to be in liquid form both in the reactor inlet and in the reaction
mixture itself at the reaction temperature, which is generally from 5 [err]
C to 90[err] C, conventional cooling means (e.g., providing cooling coils
within the reactor; cooling the external surfaces of the reactor;
withdrawing a portion of the reaction mixture from the reaction zone to an
external cooler and recycling it to the reaction zone; 40  etc.) being used
to maintain the reaction at these temperatures in view of the exothermic
nature of the reaction. Preferred reaction temperatures are 10 [err] C to
70[err] C, and most preferred 10 [err] C to 60 [err] C. Generally,
relatively higher temperatures tend to produce relatively low molecular
weight polymer. Reaction pressures are generally from 250 to 1,000 kPa, and
more typically from 300 to 700 kPa. The process of the present invention
employs either a tubular reactor or a stirred reactor (preferably a 45
continuous type stirred reactor) having two separate inlet means for
introduction of C4 feedstream and the organo-aluminum chloride catalyst,
the latter being added alone or in admixture with a diluent or solvent
which is substantially inert under the premixing and polymerization
conditions. Useful diluents include liquid 



organo saturated hydrocarbons, such as n-butane, isobutane or mixtures of
saturated butanes. The feedstream inlet means (e.g., a conduit) is fitted
with a device for injection (preferably for 50 continuous injection) of HCI
(preferably gaseous HCI) co-catalyst into the C4 feedstream at a point
prior to reactor entry. The HCI injection point should be introduced into
the C4 feedstream sufficiently in advance of the reactor entry to permit
substantially complete reaction of the HCI in the feedstream with 1- and 2-
butenes prior to the polymerization reaction zone. The HCI is believed to
react with the 1- and 2-butenes to form a 2-chlorobutane in the resulting
treated feedstream mixture. Other organo chlorides can also be 55 formed,
principally t-butyl chloride from reaction with the isobutylene content of
the monomer feedstream. The concentration of free HCI in the treated
feedstream mixture at the point of reactor entry should therefore be less
than 1.0 ppm (parts per million) or less in order to achieve the advantage
of the invention. The concentration of the HCI can be determined by
conventional means, for example by analyzing the 4    EP 0 367 385 B1
feedstream for organic chlorides and free HCI using a gas chromatograph
equipped with a Hall detector. The rate of mixing (and, hence, reaction) of
the monomers and the HCI can be conveniently enhanced by use of an in-line
static (kinetic) mixer in the feedstream conduit downstream of the HCI
injection point. To further enhance the rate of mixing of the HCI and
monomers, the mixture of the HCI and the [err] feedstream 5 is preferably
maintained at a temperature of from at least 5 [err] C, e.g., from 5 to 70
[err] C. The organo-aluminum chloride catalyst is not admixed with the
[err] feedstream prior to, or during, the injection of the HCI (and is not
admixed with the C[err] monomer containing stream prior to the charging of
the treated feedstream mixture into the reactor); otherwise uncontrolled,
exothermic polymerization will be initiated unless extreme measures are
taken (such as maintaining the admixture at a temperature below that 10
which polymerization proceeds. Of course, the extent of such undesired
pre-polymerization will vary, depending on the residence time of the
admixture outside of the reactor's reaction zone. Therefore, the treated
feedstream mixture, containing the C4 monomers and the pre-reacted HCI, is
added (preferably continuously) to the reactor with organo-aluminum
chloride catalyst being introduced into the reaction mixture through a
separate inlet. 15     The process of this invention can be practiced in a
batchwise, semi-continuous or (as is preferred) in a continuous manner. The
treated feedstream mixture, containing the C4 monomers and the pre-reacted
HCl, and the organo-aluminum chloride catalyst streams are added to the
reaction zone substantially simulta- neously, at a rate sufficient to
maintain the selected ratio of the monomers and organo-aluminum catalyst in
the liquid reaction mixture. However, it is also possible to add these
streams in a stagewise manner to a 20 liquid reaction mixture.
Polymerization occurs in an exothermic reaction in the reaction zone by
contacting the two incoming streams in a cooled reactor with reactor
temperature, preferably maintained at 5[err]C to 80[err]C. For a
continuous-type stirred reactor, average reactant residence time will
generally be 10 to 45 minutes. There will generally be employed from 0.05
to 1.5 wt. % of organo-aluminum chloride catalyst per part by weight 25 of
treated feedstream mixture and from 0.005 to 0.6 wt. % of HCI co-catalyst
per parts by weight of this treated feedstream mixture, with the preferred
range being from 0.02 to 0.2 wt. % HCI. Generally, the 



organo-aluminum chloride catalyst and HCI-cocatalyst will be employed in a
wt:wt ratio of from 0.3 to 18 parts, preferably from 0.4 to 5 parts, and
more preferably from 0.5 to 4 parts, of the organo-aluminum chloride
catalyst per part of the HCI-cocatalyst (calculated as HCI). 30     The
organo-aluminum chloride useful in the process of this invention comprises
at least one compound of the formula: [err] 35 wherein R is [err]
hydrocarbyl and x is an integer of from 1 to 2. R can comprise branched or
straight chained alkyl, cycloalkyl, aryl, alkaryl, aralkyl, alkenyl, and
alkynyl, and hydrocarbyl (e.g.,[err] substituted derivatives thereof. When
R is alkyl, the alkyl group can contain from 1 to 20, preferably from 1 to
10, and most preferably from 1 to 4, carbon atoms. Illustrative of such
alkyl groups are methyl, ethyl, isopropyl, propyl, n-butyl, isobutyl,
tertbutyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, dodecyl, tridecyl,
40 tetradecyl, octadecyl and the like. When R is alkenyl, the alkenyl group
can contain from 2 to 20, preferably from 2 to 10, and most preferably from
2 to 4, carbon atoms. Illustrative of such alkenyl groups ethenyl,
isopropenyl, propenyl, n-butenyl, isobutenyl, tertbutenyl, pentenyl,
hexenyl, heptenyl, octenyl, nonenyl, decenyl, dodecenyl, tridecenyl,
tetradecenyl, octadecenyl and the like. When R is alkynyl, the alkynyl
group can contain from 2 to 20, preferably from 2 to 10, and most
preferably from 2 to 4, carbon atoms. 45 Illustrative of such alkynyl
groups are ethynyl, isopropynyl, propynyl, n-butynyl, isobutynyl,
tertbutynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl, decynyl,
dodecynyl, tridecynyl, tetradecynyl, octadecynyl and the like. When R is
aryl, the aryl group can contain from 6 to 10 carbon atoms. Illustrative of
such aryl groups are phenyl, naphthyl and the like. When R is alkaryl, the
alkaryl group can contain from 7 to 20, preferably from 7 to 15, and most
preferably from 7 to 10, carbon atoms. Illustrative of such alkaryl groups
50 are tolyl, xylyl, di(ethyl)phenyl, di(hexyl)phenyl, and the like. When R
is aralkyl, the aralkyl group can contain from 7 to 20, preferably from 7
to 15, and most preferably from 7 to 10, carbon atoms. Illustrative of such
aralkyl groups are benzyl, ethylbenzyl, phenylhexyl, naphthylhexyl, and the
like. When R is cycloalkyl, the cycloalkyl group can contain from 3 to 20,
preferably from 3 to 10, and most preferably from 3 to 4, carbon atoms.
Illustrative of such cycloalkyl groups are cylcopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, 55 cycloheptyl, cyclooctyl, cyclononyl,
cyclodecyl, cyclododecyl, cyclotridecyl, cyclotetradecyl, cyclooctadecyl
and the like. Illustrative of hydrocarbyl-substituted derivatives of the
foregoing groups are 2-ethylcyclohexyl, cyclopropylphenyl, phenylcylohexyl,
and the like. 5    EP 0 367 385 B1 Illustrative of useful organo-aluminum
chlorides are [err] [err] [err] and mixtures thereof. Especially preferred
are [err] mixtures thereof. Preferred are organo-aluminum chloride
catalysts which are liquids under the reaction 5 conditions. The
poly-n-butenes prepared in accordance with this invention generally contain
an average of 1 double bond per polymer chain and up to 10 percent of the
polymer chains may be saturated. The poly-n- butenes prepared in accordance
with this invention preferably have a viscosity at 3 to [err] (centistokes)
at 100 * C. 



The poly-n-butenes prepared in accordance with this invention offers a
number of advantages over 10 poly-n-butenes prepared by prior art
techniques with respect to those properties which are important for its use
in making lubricating oil additives, typically in a form of detergents. The
significant aspect is that the process of this invention permits a more
precise control of poly-n- butenes production than heretofore possible. In
the process of the present invention, a high degree of reactor
controllability is achieved and the 15   target specification of molecular
weight and molecular weight distribution which is desired can be met
through monitoring and adjustment of incoming catalyst addition rate, such
as the HC1 addition rate relative to normal butene content, reactor
temperature, residence time, feedstream introduction rate and the like.
These parameters and the quality of the finished product can be monitored
at close time intervals in the practice of the present invention. Thus, for
a given poly-n-butene molecular weight desired, process 20 conditions can
be defined which will direct the process toward the target product. The
process of this invention also provides a number of product quality
improvements in the poly-n- butenes product which are carried over to the
quality of the detergent additive ultimately produced. Another advantage of
the invention is a significant reduction in the quantity of so called
"light ends" in the polymer product. These are poly-n-butenes in the
undesirable [err] range of 110 to 200. The process of 25 this invention
minimizes the quantity of these materials and the yield of desired product
in the high molecular weight range increases accordingly. Products of this
invention will generally contain less than 10% by weight of such low
molecular weight polybutenes in the reaction mixture prior to product
finishing. After stripping of volatiles and light ends of [err] 200 and
below, the finished product polymer will preferably contain less than 5% by
weight of polybutenes having an [err] below 250. The exact amount of
acceptable 3o low molecular weight polybutenes will vary depending on
product viscosity and the intended end-use of the polymer products. For use
in the preparation of lubricating oil metal detergents (to be described
more completely below), the poly-n-butene polymer produced by the present
invention will be characterized by a number average molecular weight of
from 340 to 800 and by a molecular weight distribution of from 1.1 to 1.3.
35     The technique of addition of HCI to the feedstream in the absence of
organo-aluminum chloride to form a pre-reacted feedstream offers the
further advantage of substantially reducing the presence of chlorinated
polybutenes in the finished product. Any polymerization process which
permits free HCI to exist in the reactor has the problem of corrosion and
the present invention successfully avoids it through use of the pre-
reacted feedstream. 40    In the present invention, HCI injected into the
feedstream reacts quickly with normal-butenes to produce 2-chlorobutane
which, upon entering the reactor, functions as a co-catalyst with the
organo-aluminum chloride (e.g., EADC) to initiate the polymerization, the
EADC reacting with the 2-chlorobutane to form [err] and a butyl cation and
thereby initiating polymerization. In contrast to this, when HCI is used to
promote EADC, the species [err], which is formed by reaction between HCI
and EADC, initiates 45 the polymerization. Polymerization in accordance
with the catalyst species of the present invention is more efficient and
provides a degree of process control and product quality not obtainable
with prior art procedures based upon the use of EADC. Referring to Figure
1, wherein one embodiment of the process of the present invention is
illustrated, a liquid monomer feed 4 comprising 1-butene, 2-butene,
isobutylene, and saturates (butanes), and generally 50 containing at least
6 wt% (e.g., from 10 to 50 wt %) isobutylene, and a polymerization catalyst
6 are 



intorduced into first polymerization reaction zone 10 wherein the
isobutylene monomer is selectively polymerizaed to form a polyisobutylene
(PIB) polymer mixture 18 containing PIB and unreacted monomers. Mixture 18
is passed to catalyst removal zone 20 wherein the polymerization catalyst
22 is separated from the remaining components of the polymerization
mixture. The resulting liquid PIB/monomer mixture 24 is 55 passed to a
polymer recovery zone 30 for separation of monomer stream 32 from liquid
PIB stream 34. Typically, monomer stream 24 is removed from zone 30 as a
gas. Stream 32 comprises a crude spent [err] stream and comprises 1-butene,
2-butene, unreacted isobutylene, and butanes, and also contains water,
typically in amounts of from 50 to 600 wppm, more typically from 100 to 500
wppm, e.g. due to the use in 6    EP 0 367 385 B1 zone 20 of an aqueous
caustic catalyst quench/water wash step, or from the use in polymerization
zone 10 of water as a co-catalyst in the fomration of the PIB polymer. The
crude spent monomer stream 32 is then passed to drying zone 40 wherein
water is removed, to provide a C4 monomer feedstream 42 containing less
than 200 wppm, preferably less than 100 wppm, 5 water (e.g., 5 to 100 wppm,
more preferably from 5 to 50 wppm water). The C4 monomer feedstream 42 is
then contacted with HCI 44 in a portion 46 of conduit 42 to form the
treated feedstream mixture containing not greater than about 1 wppm free
HCI which is then charged to polymerization reaction zone 50, along with a
separately charged organo-aluminum catalyst stream 52, for polymerization
as described above to form the poly-n-butene polymers of this invention.
The resulting poly-n-butene polymerization reaction 10 mixture 54 can be
withdrawn from zone 50 and treated as described above for recovery of the
polymer product, including the steps of catalyst removal and stripping to
remove low molecular weight polymer fractions, as desired. The catalysts
and polymerization conditions, and the methods of catalyst separation and
polymer recovery, employed in zones 10, 20 and 30, respectively, are
conventional. Exemplary catalysts for PIB 15 polymerization are [err]and
organo-aluminum chlorides, such as those indicated above in Formula I,
which can be employed together with co-catalysts or promoters such as
alkanols (e.g., methanol, ethanol, propanol, isopropanol, butanol,
tert-butanol and the like), phenol, and [err] alkyl esters of such hydroxy
compounds, and preformed complexes of any of these catalysts and
co-catalysts (e.g.,[err] ethanol complexes, HF-ethanol complexes, and the
like). Especially preferred catalysts are [err] and 20 organo-aluminum
chlorides of Formula I wherein R is []err] alkyl and x is 1 or 2. The
temperature in the first polymerization reaction 10 will generally from -10
to + 10 [err] C. The drying of the crude spent [err] monomer stream in zone
40 can be accomplished by contacting the stream with a dessicant which is
substantially nonreactive with any organic component of the stream, such as
[err] molecular sieves (e.g., mol sieves 3A and 13X from Linde Division,
Union Carbide), and the like. 25 Drying zone 40 can comprise one or more
vessels containing a solid dessicant through which stream 32 is passed, and
usefully can comprise a series of separate vessels arranged in parallel to
fascilitate the charging to any vessel of fresh dessicant in the continuous
practice of the process of this invention. Poly-n-butenes prepared in
accordance with this invention are particularly useful as a feedstock for
the production of improved lubricating oil detergents. Such detergents
include the metal salts of alkyaryl 



30 sulphonic acids, alkyl phenols, sulphurized alkyl phenols, alkyl
salicylates, alkyl naphthenates, and other oil soluble mono- and
di-carboxylic acids, wherein the detergent contains at least one alkyl
group comprising a polymer corresponding to the poly-n-butene polymer
produced in the process of this invention. Usually these metal containing
detergents are used in lubricating oil in amounts of 0.01 to 10, e.g. 0.1
to 5 wt. %, based on the weight of the total lubricating composition.
Marine diesel lubricating oils typically employ such 35 metal-containing
detergents (which are also sometimes termed "metal rust inhibitors") in
amounts of up to 20 wt.%. Preferred detergent materials comprise
oil-soluble metal salts of hydrocarbon sulfonic acids wherein the sulfonic
acids are prepared from aromatic hydrocarbons, which has been alkylated
with the polymers of this invention. The aromatic hydrocarbons from which
the alkyl substituted aromatic hydrocarbons can be 40 derived include
benzene, toluene, xylene, naphthalene, diphenyl and the halogen derivatives
such as chlorobenzene, chlorotoluene and chloronaphthalene. The alkylated
aromatic compounds can then be sulfonated and converted to the metal salt
in the usual manner. If desired, these alkyl-substituted aromatic
hydrocarbons, containing alkyl-groups derived from the polybutenes of this
invention, can be admixed with other alkyl-substituted aromatic
hydrocarbons such that the sulfonation step is performed upon a mixture of
45 such alkyl-substituted aromatic hydrocarbons. Such other conventional
alkyl-substituted aromatic hydrocar- bons include those obtained from the
fractionation of petroleum by distillation and/or extraction. The precise
manner in which the alkylation reaction is carried out is not critical, and
any conventional alkylation process can be employed. The following
discussion will illustrate the alkylation employing benzene as the aromatic
hydrocarbon, although it will be understood that any convenient aromatic so
hydrocarbon can also be employed. Alkylation is generally carried out in
the presence of a Friedel-Crafts type catalyst at temperatures in the range
of from -10 to 75 [err]C, e.g., at 5 [err]C, for times of from 5 to 60
minutes, e.g., 10 to 20 minutes. Suitable catalysts include, for example,
[err], , polyphosphoric acid, [err] and aluminum chloride hydrocarbon
complexes. Aluminum chloride is the preferred catalyst, which may be 55
either fresh [err] or spent [err] sludge from a previous alkylation step,
fortified by the addition of from 5 to 20 wt% fresh AlCl[err]. It is
generally desirable to maintain in the reaction mixture a volume ratio of
benzene to polymer of at least 3:1, e.g. 5:1, although ratios of up to 20:1
may be used. 7    EP 0 367 385 B1 Although temperatures during the
alkylation with [err] can range as high as 60 [err] C, it is preferred to
use temperatures of between -5 to 30 [err] C. Weight ratios of polymer to
catalyst will be in the range of 30:1 to 7:1. Additionally, in the case of
AICI[err], an activator such as HCI can be added in an amount of from 15 to
40 wt%, based on the AIC[err]. 5 If a liquid HF catalyst is used for
alkylation, it is preferred to use an HF-to-hydrocarbon reactants volume
ratio of 0.1:1 to 1.0:1, and temperatures in the range of from 0 to 20
[err]C. The concentration of this catalyst can range from 85 to 100 wt% HF,
its water content being maintained very low, e.g. no higher than 1 or 2
wt%, the remainder being dissolved hydrocarbon material. 



The alkylated fraction is recovered from the alkylation reaction mass and
is sulfonated in a known 10 manner, e.g. by contact with an excess of
concentrated sulfuric acid, oleum, [err] sulfur trioxide, etc. The
sulfonation can be carried out at temperatures up to 60 [err]C. Acid up to
100 wt% concentration can be employed, and preferably oleum containing up
to e.g., 20 wt% or more [err] With higher acid concentra- tion, lower
reaction times are required, e.g. 3 to 4 hours with 98 wt% acid, 2 hours
with 100 wt% acid, and preferably from 0.5 to 1.0 hour with oleum. Volume
ratios of sulfuric acid to hydrocarbon can range from 15 0.8:1 to 1.25:1,
with a 1:1 ratio being suitable. The sulfonated product can be recovered as
described in U.S. Patent 3,367,865, the disclosure of which is hereby
incorporated in its entirety. The alkali and alkaline earth metal salts
(e.g., the Ca, Mg, Ba, Na, K, Li, etc. salts) of the sulfonated aromatic
materials thereby producted can be prepared in a known manner using
conventional techniques, 20 such as are described in U.S. Patent 3,367,865.
Highly basic alkaline earth metal sulfonates are usually produced by
heating a mixture comprising an oil-soluble alkaryl sulfonic acid, with an
excess of alkaline earth metal compound above that required for complete
neutralization of any sulfonic acid present and thereafter forming a
dispersed carbonate complex by reacting the excess metal with carbon
dioxide to provide the desired overbasing. The alkaline earth metal
compounds which may be used in neutralizing 25 these alkaryl sulfonic acids
to provide the sulfonates includes the oxides and hydroxides, alkoxides,
carbonates, carboxylate, sulfide, hydrosulfide, nitrate, borates and ethers
of magnesium, calcium, and barium. Examples are calcium oxide, calcium
hydroxide, magnesium acetate and magnesium borate. As noted, the alkaline
earth metal compound is used in excess of that required to complete
neutralization of the alkaryl sulfonic acids. Generally, the amount ranges
from 100 to 220%, although it is preferred to use at 30 least 125%, of the
stoichiometric amount of metal required for complete neutralization.
Various other preparations of basic alkaline earth metal alkaryl sulfonates
are known, such as U.S. Patents 3,150,088 and 3,150,089 wherein overbasing
is accomplished by hydrolysis of an alkoxide- carbonate complex with the
alkaryl sulfonate in a hydrocarbon solvent-diluent oil. Preferred alkaline
earth sulfonate additives are calcium and magnesium alkyl aromatic
sulfonate having 35 a total base number ranging from 200 to 400 with the
magnesium sulfonate content ranging from 25 to 32 wt. %, and the calcium
sulfonate content ranging from 20 to 40 wt%, based upon the total weight of
the additive system dispersed in mineral lubricating oil. Neutral metal
sulfonates are frequently used as rust inhibitors. Polyvalent metal alkyl
salicylate and naphthenate materials are known additives for lubricating
oil compositions to improve their high temperature 40  performance and to
counteract deposition of carbonaceous matter on pistons (U.S. Patent
2,744,069). An increase in reserve basicity of the polyvalent metal alkyl
salicylates and naphthenates can be realized by utilizing alkaline earth
metal, e.g. calcium, salts of mixtures of [err] alkyl salicylates and
phenates (see U.S. Patent 2,744,069) or polyvalent metal salts of alkyl
salicyclic acids, said acids obtained from the alkylation of phenols (e.g.,
as described above) followed by phenation, carboxylation and hydrolysis
(U.S. 45 Patent 3,704,315) which could then be converted into highly basic
salts by techniques generally known and used for such conversion. The
reserve basicity of these metal-containing rust inhibitors is usefully at
TBN levels of between 60 and 150. Included with the useful polyvalent metal
salicylate and naphthenate materials are the methylene and sulfur bridged
materials which are readily derived from alkyl substituted salicylic or
naphthenic acids or mixtures of either or both with alkyl substituted
phenols. Basic sulfurized so salicylates and a method for their preparation
is shown in U.S. Patent 3,595,791. Such materials include 



alkaline earth metal, particularly magnesium, calcium, strontium and barium
salts of aromatic acids having the general formula: [err] 55 where Ar is an
aryl radical of 1 to 6 rings, R' is a poly-n-butene alkyl group, X is a
sulfur (-S-) or methylene (-CH2-) bridge, y is a number from 0 to 4 and n
is a number from 0 to 4. 8    EP 0 367 385 B1 Preparation of the overbased
methylene bridged salicylate-phenate salt is readily carried out by
conventional techniques such as by alkylation of a phenol followed by
phenation, carboxylation, hydrolysis, methylene bridging a coupling agent
such as an alkylene dihalide followed by salt formation concurrent with
carbonation. An overbased calcium salt of a methylene bridged
phenol-salicylic acid of the general formula: 5 OH
OH [err] wherein [err] is as defined above, with a TBN of 60 to 150 is
highly useful in this invention. 15 The sulfurized metal phenates can be
considered the "metal salt of a phenol sulfide" which thus refers to a
metal salt whether neutral or basic, of a compound typified by the general
formula: [err] 25
[err] where x = 1 or 2, n = 0, 1 or 2; or a polymeric form of such a
compound, where [err] is as defined above, and n and x are each integers
from 1 to 4. The metal salt is prepared by reacting an poly-n-butene 30
substituted phenol sulfide with a sufficient quantity of metal containing
material to impart the desired alkalinity to the sulfurized metal phenate.
Regardless of the manner in which they are prepared, the sulfurized alkyl
phenols which are useful generally contain from 2 to 14% by weight,
preferably 4 to 12 wt. % sulfur based on the weight of sulfurized alkyl
phenol. 35 The sulfurized alkyl phenol may be converted by reaction with a
metal containing material including oxides, hydroxides and complexes in an
amount sufficient to neutralize said phenol and, if desired, to overbase
the product to a desired alkalinity by procedures well known in the art.
Preferred is a process of neutralization utilizing a solution of metal in a
glycol ether. The neutral or normal sulfurized metal phenates are those in
which the ratio of metal to phenol nucleus 40 is about 1:2. The "overbased"
or "basic" sulfurized metal phenates are sulfurized metal phenates wherein
the ratio of metal to phenol is greater than that of stoichiometric, e.g.
basic sulfurized metal poly-n-butenyl substituted phenate, wherein the
polybutyl group is derived from a poly-n-butene polymer of this invention
having a number average molecular weight of from 300 to 400, has a metal
content up to and greater than 100% in excess of the metal present in the
corresponding normal sulfurized metal phenates wherein the 45 excess metal
is produced in oil-soluble or dispersible form (as by reaction with C02).
Lubricating oil compositions will typically contain other additives in
customary amounts to provide their 



normal attendant functions such as dispersants (e.g., ashless dispersants
such as long chain hydrocarbyl substituted succinimides [e.g.,
polyisobutenyl succinimides]; long-chain hydrocarbyl Mannich Base disper-
sants [e.g., Mannich Base dispersants prepared by condensation of
polyisobutylene-substituted phenol, 50 formaldehyde and alkylene
polyamines]; and long-chain hydrocarbyl-substituted amines [e.g.,
polyisobutylene-substituted alkylene polyamines]; and borated derivatives
thereof), anti-wear additives (e.g., zinc dihydrocarbyl dithiophosphates),
anti-oxidants (e.g., copper antioxidants and supplemental antioxidants as
disclosed in European Patent 24,146), viscosity modifiers (e.g.,
ethylene-propylene copolymers, hy- drogenated polyisoprene-styrene
copolymers, hydrogenated polybutadiene-styrene copolymers, hydroge- 55
nated poly(isoprene-butadiene-styrene) terpolymers, etc.) and the like.
Lubricating oil compositions will usually contain detergents in amounts of
from 0.01 to 20 wt%, e.g. 0.1 to 5 wt %, and more typically from 0.01 to 3
wt%. Detergents are conveniently packaged and dispensed in the form of
solution concentrates containing 5 to 70 wt% (e.g., from 20 to 60 wt%)
detergents in mineral    EP 0 367 385 B1 oils. The invention is further
illustrated by the following examples which are not to be considered as
limitative of its scope. 5 EXAMPLES 1-6, 9 TO 13 and 15 to 20; COMPARATIVE
EXAMPLE 7,8, 14 AND 21 In a series of runs, liquefied anhydrous feedstream
composed of 1.8 wt% to 4.9 wt% isobutene and the selected quantity of
1-butene, 2-butene, n-butane and isobutane were mixed for pre-reaction with
the selected amount of gaseous anhydrous HCI. In Examples 1-6 and 8-21,
analysis showed less than 1 ppm 10 HCI remained unreacted. The pre-reacted
feed was introduced in liquefied form at the rate of 56 ml per minute into
a continuous type stirred reactor maintained at the selected temperature by
means of a cooling bath. Liquid ethylaluminum dichloride (EADC) was
introduced into the reactor continuously and adjusted to maintain the
desired monomer conversion and molecular weight of polymer. Reaction
product was withdrawn continuously at a rate corresponding to the rate of
introduction of the feed and the molecular is weight of the product was
continuously evaluated. The polymer product was recovered, stripped with
dry N2 (at 150 [err] C to remove the light molecular weight fraction <200)
and analyzed. The data thereby obtained are summarized in Tables l, II and
IIl below. 20 25 30 35 40 45 50 55 10   



EP 0 367 385 B1    EP 0367 385 B1    EP 0 367 385 B1 13    EP 0 367 385 B1
EP 0 367 385 B1 15    EP 0 367 385 B1    EP 0 367 385 B1 Claims Claims for
the following Contracting States: DE, FR, GB, IT, NL 1. A poly-n-butene
having a number average molecular weight [err] of from 300 to 900, a
molecular 5     weight distribution of less than 1.4 and containing less
than 10% by weight of poly-n-butenes of [err] in the range of 110 to 200.
2. A poly-n-butene of claim 1 with a molecular weight distribution of from
1.2 to 1.4. 10  3. A poly-n-butene of claim 1 or claim 2 having a viscosity
of 3 to 40 x [err](centistokes) at 100p[err] C. 4. A poly-n-butene of any
of claims 1 to 3 having e[rr] of from 340 to 800. 15  5. A process for
preparing a poly-n-butene having [err] in the range of from 300 to 900, a
molecular weight distribution of less than 1.4 and containing less than 10%
by weight of poly-n-butenes of [err] in the range of 110 to 200, from a
feedstream mixture of [err] hydrocarbons containing less than 5% by weight
isobutylene and containing at least 12 wt% normal-butenes in a stirred
reaction zone maintained at a temperature of less than 90 * C, which
comprises: 



20       (a) injecting HCI in an amount of from 0.005 to 0.6 parts by
weight per 100 Parts by weight of said feedstream mixture into said
feedstream mixture, in the substantial absence of organo-aluminium catalyst
and under conditions sufficient to substantially completely react said
injected HCI with normal-butenes, thereby producing a treated feedstream
mixture which contains less than 1.0 ppm free HCI; 25       (b)
simultaneously introducing said treated feedstream mixture and an
organo-aluminium chloride catalyst selected from the group consisting of
compounds of the formula: [err] 30       wherein R is [err] hydrocarbyl and
x is an integer of from 1 to 2, as separate streams into said reaction
zone; (c) contacting said introduced treated feedstream mixture and
introduced catalyst in the reaction zone for a time and under conditions
sufficient to form a polymerization reaction mixture containing said
poly-n-butene; 35       (d) withdrawing said polymerization reaction
mixture from said reaction zone; and (e) recovering said poly-n-butene
product from said withdrawn polymerization reaction mixture. 6. The process
of claim 5 wherein the R group comprises branched or straight chain alkyl
of 1 to 10 carbon atoms. 40 7. The process of claim 6 wherein the R group
comprises [err] alkyl. 45     (CH3)3sCAICI, C6HiaAICb, C5H1 AICI2, and
CaoH2lAIC1. 9. The process of claim 8 wherein the catalyst comprises ethyl
aluminium dichloride. 10. The process of any of claims 5 to 9, wherein the
organo-aluminium catalyst is introduced into reaction 50     zone in an
amount of from 0.05 to 1.5 wt% based on the weight of the introduced
treated feedstream mixture. 11. The process of any of claims 5 to 10,
wherein the polymerization temperature is from 10 [err] C to 60 [err] C. 55
12. The process of any of claims 5 to 11 wherein the organo-aluminium
chloride is added in admixture with [err] hydrocarbons. 17    EP 0 367 385
B1 13. A process as claimed in any of claims 5 to 12, conducted in a
continuous manner by carrying out steps (b) and (d) continuously. 14. The
process of claim 13 wherein said withdrawn polymerization reaction mixture
is quenched with 5      aqueous alkali and said poly-n-butene product is
recovered from said quenched polymerization reaction mixture. 15. An alkyl
substituted aromatic hydrocarbon comprising an aromatic hydrocarbon,
alkylated with a poly-n- butane as claimed in claims 1 to 4, or with the
product of any of claims 5 to 14. 10 16. An alkyl substituted aromatic
hydrocarbon as claimed in claim 15, in which the aromatic hydrocarbon is
benzene, toluene, xylene, naphthalene, diphenyl or a halogen derivative
thereof. 



17. An alkaryl sulphonic acid which comprises at least one alkyl group
which is a poly-n-butene as claimed 15    in any of claims 1 to 4 or the
product of the process of any of claims 5 to 14. 18. An alkaryl sulphonic
acid comprising the product of sulphonating an alkylated substituted
aromatic hydrocarbon as claimed in claim 15 or claim 16, optionally admixed
with other alkyl-substituted aromatic hydrocarbons. 20 19. A lubricating
oil detergent comprising a metal salt of an alkaryl sulphonic acid, an
alkyl phenol, a sulphurized alkyl phenol, an alkyl salicylate or an alkyl
naphthenate, wherein the detergent contains at least one alkyl group
comprising a poly-n-butene as claimed in any of claims 1 to 4 or the
product of the process as claimed in any of claims 5 to 14. 25 20. A
lubricating oil detergent as claimed in claim 19 comprising an alkali or
alkaline earth metal salt of a sulphonic acid as claimed in claim 17 or
claim 18. 21. A lubricating oil detergent as claimed in claim 20,
comprising a highly basic alkaline earth metal 30 sulfonate produced by
heating a mixture comprising the alkaryl sulfonic acid with an excess of
alkaline earth metal compound above that required for complete
neutralization of any sulfonic acid present and thereafter forming a
dispersed carbonate complex by reacting the excess metal with carbon
dioxide to provide the desired overbasing. 35 22. A lubricating oil
detergent as claimed in claim 21, in which the alkaline earth metal
compounds used in neutralizing the alkaryl sulfonic acids is selected from
the oxides and hydroxides, alkoxides, carbonates, carboxylate, sulfide,
hydrosulfide, nitrate, borates and ethers of magnesium, calcium, and
barium. 23. A lubricating oil detergent as claimed in claim 21 or claim 22,
which is a calcium or magnesium alkyl 40     aromatic sulfonate having a
total base number ranging from 200 to 400. 24. A concentrate containing
from 5 to 70 wt% of a detergent as claimed in any of claims 19 to 23 in
mineral oil. 45 25. A lubricating oil composition which contains a
detergent as claimed in any of claims 19 to 23 in an amount of from 0.01 to
20 wt%. 26. A lubricating oil composition as claimed in claim 25 which
contains 0.1 to 5 wt% of the detergent. 50 27. A lubricating oil
composition for use as a marine diesel lubricating oil comprising a
detergent as claimed in any of claims 19 to 23 in an amount of up to 20
wt%. Claims for the following Contracting State: BE 55 1. A poly-n-butene
having a number average molecular weight (err) of from 300 to 900, a
molecular weight distribution of less than 1.4. 2. A poly-n-butene of claim
1 with a molecular weight distribution of from 1.2 to 1.4. 18
e[rr]    EP 0 367 385 B1 3. A poly-n-butene of claim 1 or claim 2 having a
viscosity of 3 to 40 x e[rr] (centistokes) at 100[err]C. 4. A poly-n-butene
of any of claims 1 to 3 having [err] of from 340 to 800. 



5 5. A process for preparing a poly-n-butene having ]err] in the range of
from 300 to 900 and a molecular weight distribution of less than 1.4 from a
feedstream mixture of C4 hydrocarbons containing less than 5% by weight
isobutylene and containing at least 12 wt% normal-butenes in a stirred
reaction zone maintained at a temperature of less than 90 C, which
comprises: 10       (a) injecting HCI in an amount of from 0.005 to 0.6
parts by weight per 100 parts by weight of said feedstream mixture into
said feedstream mixture, in the substantial absence of organo-aluminium
catalyst and under conditions sufficient to substantially completely react
said injected HCI with normal-butenes, thereby producing a treated
feedstream mixture which contains less than 1.0 ppm free HCI; 15       (b)
simultaneously introducing said treated feedstream mixture and an
organo-aluminium chloride catalyst selected from the group consisting of
compounds of the formula: [err] 20        wherein R is [err]hydrocarbyl and
x is an integer of from 1 to 2, as separate streams into said reaction
zone; (c) contacting said introduced treated feedstream mixture and
introduced catalyst in the reaction zone for a time and under conditions
sufficient to form a polymerization reaction mixture containing said
poly-n-butene; 25       (d) withdrawing said polymerization reaction
mixture from said reaction zone; and (e) recovering said poly-n-butene
product from said withdrawn polymerization reaction mixture. 6. The process
of claim 5 wherein the R group comprises branched or straight chain alkyl
of 1 to 10 carbon atoms. 30 7. The process of claim 6 wherein the R group
comprises [err] alkyl. [err] 9. The process of claim 8 wherein the catalyst
comprises ethyl aluminium dichloride. 10. The process of any of claims 5 to
9, wherein the organo-aluminium catalyst is introduced into reaction 40
zone in an amount of from 0.05 to 1.5 wt% based on the weight of the
introduced treated feedstream mixture. 11. The process of any of claims 5
to 10, wherein the polymerization temperature is from 10 [err] C to 60
[err] C. 45  12. The process of any of claims 5 to 11 wherein the
organo-aluminium chloride is added in admixture with [err] hydrocarbons. 13
A process as claimed in any of claims 5 to 12, conducted in a continuous
manner by carrying out steps (b) and (d) continuously. 50 14. The process
of claim 13 wherein said withdrawn polymerization reaction mixture is
quenched with aqueous alkali and said poly-n-butene product is recovered
from said quenched polymerization reaction mixture. 55  15. An alkyl
substituted aromatic hydrocarbon comprising an aromatic hydrocarbon,
alkylated with a poly-n- butene as claimed in claims 1 to 4, or with the
product of any of claims 5 to 14. 19  



EP 0 367 385 B1 16. An alkyl substituted aromatic hydrocarbon as claimed in
claim 15, in which the aromatic hydrocarbon is benzene, toluene, xylene,
naphthalene, diphenyl or a halogen derivative thereof. 17. An alkaryl
sulphonic acid which comprises at least one alkyl group which is a
poly-n-butene as claimed 5      in any of claims 1 to 4 or the product of
the process of any of claims 5 to 14. 18 An alkaryl sulphonic acid
comprising the product of sulphonating an alkylated substituted aromatic
hydrocarbon as claimed in claim 15 or claim 16, optionally admixed with
other alkyl-substituted aromatic hydrocarbons. 10 19. A lubricating oil
detergent comprising a metal salt of an alkaryl sulphonic acid, an alkyl
phenol, a sulphurized alkyl phenol, an alkyl salicylate or an alkyl
naphthenate, wherein the detergent contains at least one alkyl group
comprising a poly-n-butene as claimed in any of claims 1 to 4 or the
product of the process as claimed in any of claims 5 to 14. 15 20. A
lubricating oil detergent as claimed in claim 19 comprising an alkali or
alkaline earth metal salt of a sulphonic acid as claimed in claim 17 or
claim 18. 21. A lubricating oil detergent as claimed in claim 20,
comprising a highly basic alkaline earth metal 20     sulfonate produced by
heating a mixture comprising the alkaryl sulfonic acid with an excess of
alkaline earth metal compound above that required for complete
neutralization of any sulfonic acid present and thereafter forming a
dispersed carbonate complex by reacting the excess metal with carbon
dioxide to provide the desired overbasing. 25  22. A lubricating oil
detergent as claimed in claim 21, in which the alkaline earth metal
compounds used in neutralizing the alkaryl sulfonic acids is selected from
the oxides and hydroxides, alkoxides, carbonates, carboxylate, sulfide,
hydrosulfide, nitrate, borates and ethers of magnesium, calcium, and
barium. 23. A lubricating oil detergent as claimed in claim 21 or claim 22,
which is a calcium or magnesium alkyl 30     aromatic sulfonate having a
total base number ranging from 200 to 400. 24. A concentrate containing
from 5 to 70 wt% of a detergent as claimed in any of claims 19 to 23 in
mineral oil. 35  25. A lubricating oil composition which contains a
detergent as claimed in any of claims 19 to 23 in an amount of from 0.01 to
20 wt%. 26. A lubricating oil composition as claimed in claim 25 which
contains 0.1 to 5 wt% of the detergent. 40  27. A lubricating oil
composition for use as a marine diesel lubricating oil comprising a
detergent as claimed in any of claims 19 to 23 in an amount of up to 20
wt%. Patentansprlche Patentansprlche Mir folgende Vertragsstaaten: DE, FR,
GB, IT, NL 45 1. Poly-n-buten mit einem durchschnittlichen zahlenmaBigen
Molekulargewicht (Mn) von 300 bis 900, einer Molekulargewichtsverteilung
kleiner als 1,4 und einem Gehalt von weniger als 10 Gew.-% an
Poly-n-butenen mit einem Mn im Bereich von 110 bis 200. 50  2. Poly-n-buten
nach Anspruch 1 mit einer Molekulargewichtsverteilung von 1,2 bis 1,4. 



3. Poly-n-buten nach Anspruch 1 oder 2 mit einer Viskositit von 3 bis 40 x
106m2s-1 (Centistokes) bei 100 *C. 55  4. Poly-n-buten nach einem der
Anspr~che 1 bis 3 mit einem Mn von 340 bis 800. 5. Verfahren zur
Herstellung eines Poly-n-butens mit einem Mn im Bereich von 300 bis 900,
einer Molekulargewichtsverteilung kleiner als 1,4 und einem Gehalt von
weniger als 10 Gew.-% an Poly-n- 20           1 11111 111111 1111111 IID C
L   N S*    EP 0 367 385 B1 butenen mit elnem Mn im Bereich von 110 bis 200
aus einer Einsatzmaterialstrommischung von C4- Kohlenwasserstoffen, die
weniger als 5 GeOv.-% lsobutylen und mindestens 12 Gew.-% normal-Butene
enthalt, in einer gerahrten Reaktionszone, die bel einer Temperatur von
weniger als 90 *C gehalten wird, bei dem: 5        (a) HCI in einer Menge
von 0,005 bis 0,6 Gewichtsteilen pro 100 Gewichtsteile der Einsatzmaterial-
strommischung in die Einsatzmaterialstrommischung, wobei
Organoaluminiumkatalysator im wesent- lichen abwesend ist, unter
Bedingungen in die Einsatzmaterialstrommischung eingespritzt wird, die
ausreichen, um das eingespritzte HC1 vollstandig mit normal-Butenen
reagieren zu lassen, wodurch eine behandelte Einsatzmaterialstrommischung
hergestellt wird, die weniger als 1,0 ppm freles HCI 10       enthalt, (b)
gleichzeitig die behandelte Einsatzmaterialsatrommischung und ein
Organoaluminiumchloridkata- lysator ausgewdhIt aus der Gruppe bestehend aus
Verbindungen der Formel: (R)xA](Cl)s-x, 15 in der R eine
Ci-020-Kohlenwasserstoffgruppe ist und x eine Zahl von 1 bis 2 ist, in Form
separater Strome in die Reaktionszone eingefOhrt werden, (c) die
eingeflhrte, behandelte Einsatzmaterialstrommischung und der eingeflhrte
Katalysator in der Reaktionszone fUr einen Zeitraum und unter Bedingungen
in Kontakt gebracht werden, die ausrei- 20       chen, um eine
Polymedsationsreakttonsmischung zu bilden, die das Poly-n-buten enthilt,
(d) die Polymerisationsreaktionsmischung aus der Reaktionszone entnommen
wird und (e) das Poly-n-butenprodukt aus der entnommenen
Polymerisationsreaktionsmischung gewonnen wird. 25  6. Verfahren nach
Anspruch 5, bei dem die R-Gruppe verzweigtes oder geradkettiges Alkyl mit 1
bis 10 Kohlenstoffatomen umfa~t. 7. Verfahren nach Anspruch 6, bei dem die
R-Gruppe Ci-C4-Alkyl umfait. 30  a  Verfahren nach Anspruch 6, bei dem der
Katalysator mindestens eines von (CHa)AICI2, (CHa)2AICI, C21H5AICI2,
(C2H5)2AICI, (CHIa)CHAICI2, [(CH9)2CH)2AICI, (C3aH7)AICk2, (CaH7t)2AICI,
(CH3a)CAIC12, - (CH3e)C)2AICI, CsHj3AICb2, CsHiiAICI2 und CloH21AICI2
umfaBt. 9. Verfahren nach Anspruch 8, bei dem der Katalysator
Ethylaluminiumdichlorid umfaft. 35 10. Verfahren nach einem der AnsprUche 5
bis 9, bei dem der Organoaluminiumkatalysator in einer Menge 



von 0,05 bis 1,5 Gew.-%, bezogen auf das Gewicht der eingefahrten,
behandelten Einsatzmaterial- strommischung, in die Reaktionszone eingefUhrt
wird. KI    40  11. Verfahren nach einem der Ansprfche 5 bis 10, bei dem
die Polymerisationstemperatur 10 *C bis 60 I C betragt. 12. Verfahren nach
einem der Ansprflche 5 bis 11, bei dem das Organoaluminiumchlorid im
Gemisch mit C4-Kohlenwasserstoffen zugesetzt wird. 45 13. Verfahren nach
einem der AnsprUche 5 bis 12, das auf kontinuierliche Weise durchgef0hrt
wird, indem die Schritte (b) und (d) kontinuierlich ausgeflhrt werden. 14.
Verfahren nach Anspruch 13, bei dem die entnommene
Polymerisationsreaktionsmischung mit wdBri- 50     gen Alkali abgeschreckt
wird und das Poly-n-butenprodukt aus der abgeschreckten Polymerisationsre-
aktionsmischung gewonnen wird. 15. Alkylsubstituierter, aromatischer
Kohlenwasserstoff, der einen aromatischen Kohlenwasserstoff umfaBt, der mit
einem Poly-n-buten gemilaB den AnsprUchen 1 bis 4 oder mit einem Produkt
gemif den 55     AnsprUchen 5 bis 14 alkyliert ist. 16.
Alkylsubstituierter, aromatischer Kohlenwasserstoff nach Anspruch 15, bei
dem der aromatische Koh- lenwasserstoff Benzol, Toluol, Xylol, Naphthalin,
Diphenyl oder ein Halogen-Derivat derselben ist. 21    EP 0 367 385 B1 17.
Alkarylsulfonsaure, die mindestens sine Alkylgruppe umfaBt, die sin
Poly-n-buten gemfB einem der Ansprfche 1 bis 4 oder das Produkt des
Verfahrens gemaB einem der Ansprtlche 5 bis 14 ist. 18. Alkarylsulfonslure,
die das Produkt der Sulfonierung sines alkylierten, substituierten,
aromatischen 5      Kohlenwasserstoffs gemiB Anspruch 15 oder Anspruch 16
umfaBt, gegebenenfalls gemischt mit anderen alkylsubstituierten,
aromatischen Kohlenwasserstoffen. 19. Schmierolreinigungsmittel, das ein
Metallsalz einer Alkarylsulfonsiure, sines Alkylphenols, sines sulfuri-
sierten Alkylphenols, sines Alkylsalicylats odor sines Alkylnaphthenats
umfaft, wobei das Reinigungs- 10     mittel mindestens eine Alkylgruppe
enthalt, die ein Poly-n-buten gemaB einem der AnsprUche 1 bis 4 oder das
Produkt des Verfahrens gemaB einem der AnsprUche 5 bis 14 umfaBt. 20.
Schmierolreinigungsmittel nach Anspruch 19, das ein Alkali- oder
Erdalkalimetallsalz einer Sulfonsiure gemaIB Anspruch 17 oder Anspruch 18
umfaSt. 15 21. Schmierolreinigungsmittel nach Anspruch 20, das sin
hochbasisches Erdalkalimetallsulfonat umfaft, das durch Erhitken einer
Mischung, die die Alkarylsulfonsiure zusammen mit einem 0berschuB an
Erdalkalimetaliverbindung gogen~ber demjenigen umfalt, was zur
vollstandigen Neutralisation jeglicher vorhandener Sulfonslure notwendig
ist, und anschlielende Bildung sines dispergierten Carbonatkom- 20 plexes
hergestellt worden ist, wobei das Ubersch~ssige Metall mit Kohlendioxid
umgesetzt wird, urn die gewanschte Oberbasierung zu liefern. 22.
Schmierolreinigungsmittel nach Anspruch 21, bei dem die
Erdalkalimetallverbindungen, die zur Neutra- lisierung der
AMkarylsulfonsauren verwendet werden, ausgewihit sind, aus Oxiden und
Hydroxiden, 



25     Alkoxiden, Carbonaten, Carboxylaten, Sulfiden, Hydrosulfiden,
Nitraten, Boraten und Ethern von Magne- sium, Calcium und Barium. 23.
Schmierolreinigungsmittel nach Anspruch 21 odor Anspruch 22, das ein
alkylaromatisches Calcium- oder Magnesiumsulfonat mit einer Gesamtbasezahl
im Bereich von 200 bis 400 ist. 30 24. Konzentrat, das 5 bis 70 Gew.-%
eines Reinigungsmittels gemaB einem der Ansprache 19 bis 23 in Mineraldl
enthalt. 25. Schmierolzusammensetzung, die sin Reinigungsmittel gemAB einem
der AnsprUche 19 bis 23 in einer 35     Menge von 0,01 bis 20 Gew.-%
enthllt. 26. Schmieroizusammensetzung nach Anspruch 25, die 0,1 bis 5
Gew.-% des Reinigungsmittels enthalt. 27. Schmierolzusammensetzung zur
Verwendung als Schiffsdieselmotorschmierol, die sin Reinigungsmittel 40
gemAB einem der AnsprUche 19 bis 23 in einer Menge von bis zu 20 Gew.-%
enthalt. PatentansprUche 10r folgenden Vertragsstaat: BE 1. Poly-n-buten
mit sinem durchschnittlichen zahlenmaBigen Molekulargewicht (Mn) von 300
bis 900 und 46     einer Molekulargewichtsverteilung kieiner als 1,4. 2.
Poly-n-buten nach Anspruch 1 mit einer Molekulargewichtsverteillung von 1,2
bis 1,4. 3. Poly-n-buten nach Anspruch 1 oder 2 mit einer Viskositlit von 3
bis 40 x 10-6m2rs (Centistokes) bei 50     100 *C. 4. Poly-n-buten nach
einem der Ansprdche 1 bis 3 mit einem Mn von 340 bis 800. 5. Verfahren zur
Herstellung sines Poly-n-butens mit einem Mn im Bereich von 300 bis 900 und
einer 55     Molekulargewichtsverteilung kieiner als 1,4 aus einer
Einsatzmaterialstrommischung von C4-Kohlenwas- serstoffen, die weniger als
5 Gsw.-% Isobutylen und mindestens 12 Gew.-% normal-Butene enthhlt, in
einer ger0hrten Reaktionszone, die bei einer Temperatur von weniger als 90
* C gehalten wird, bei dem: 22           1II 31113 l~    111l B I1I    *
z EP 0 367 385 B1 (a) HCI in einer Menge von 0,005 bis 0.6 Gewichtsteilen
pro 100 Gewichtsteile der Einsatzmaterial- strommischung in die
Einsatzmaterialstrommischung, wobei Organoaluminiumkatalysator im wesent-
lichen abwesend ist, unter Bedingungen in die Einsatzmaterialstrommischung
eingespritzt wird, die ausreichen, um des eingespritzte HCI vollstindig mit
normal-Butenen reagieren zu lassen, wodurch 5        eine behandelte
Einsatzmaterialstrommischung hergestellt wird, die weniger als 1,0 ppm
freies HCI enthalt, (b) gleichzeitig die behandelte
Einsatzmaterialsatrommischung und ein Organoaluminiumchloridkata- lysator
ausgewahit aus der Gruppe bestehend aus Verbindungen der Formel: 10
(Rb)NI(Cl)s-x, in der R eine Cl-C20-Kohlenwasserstoffgruppe ist und x eine
Zahl von 1 bis 2 ist, in Form separater Strome in die Reaktionszone
eingef0hrt werden, (c) die eingefflhrte, behandelte
Einsatzmaterialstrommischung und der eingefUhrte Katalysator in der 15
Reaktionszone fUr elnen Zeitraum und unter Bedingungen in Kontakt gebracht
werden, die ausrei- 



chen, um eine Polymedsationsreaktionsmischung zu bilden, die des
Poly-n-buten enthilt, (d) die Polymerisationsreaktionsmischung aus der
Reaktionszone entnommen wird und (e) des Poly-n-butenprodukt aus der
entnommenen Polymerisationsreaktionsmischung gewonnen wird. 20 6. Verfahren
nach Anspruch 5, bei dem die R-Gruppe verzweigtes oder geradkettiges Alkyl
mit 1 bis 10 Kohlenstoffatomen umfaSt. 7. Verfahren nach Anspruch 6, bet
dem die R-Gruppe C, -C4-Alkyl umfaet. 25 8. Verfahren nach Anspruch 6, bei
dem der Katalysator mindestens eines von (CHS)AICI2, (CH3)2AICI,
C21-sAICI2, (C2Hs)2AICI, (CHa)2CHAICI2, [(CHa)2CH]2AICI, (CaH7)AICI2,
(C3H7)2AICI, (CHa3)CAICk, [ (CHa)aC]2AICI, C6Hl3AIC6, CsH1iiAICI2 und
CloH2lAICI2 umfaft. 30  9. Verfahren nach Anspruch 8, bei dem der
Katalysator Ethylaluminiumdichlorid umfaBt. 10. Verfahren nach einem der
AnsprUche 5 bis 9, bei dem der Organoaluminiumkatalysator in einer Menge
von 0,05 bis 1,5 Gew.-%, bezogen auf des Gewicht der eingefUhrten,
behandelten Einsatzmaterial- strommischung, in die Reaktionszone eingefUhrt
wird. 35 11. Verfahren nach einem der AnsprOche 5 bis 10, bei dem die
Polymerisationstemperatur 10 * C bis 60 * C betrigt. 12. Verfahren nach
einern der Ansprtche 5 bis 11, bet dem das Organoaluminiumchlorid im
Gemisch mit 40     C4-Kohlenwasserstoffen zugesetzt wird. 13. Verfahren
nach einem der AnsprUche 5 bis 12, das auf kontinuierliche Weise
durchgeftlhrt wird, indem die Schritte (b) und (d) kontinuierlich
ausgefUhrt werden. 45  14. Verfahren nach Anspruch 13, bei dem die
entnommene Polymerisationsreaktionsmischung mit witri- gen Alkali
abgeschreckt wird und das Poly-n-butenprodukt aus der abgeschreckten
Polymerisationsre- aktionsmischung gewonnen wird. 15. Alkylsubstituierter,
aromatischer Kohlenwasserstoff, der einen aromatischen Kohlenwasserstoff
umfait, 50     der mit einem Poly-n-buten gemrfB den Ansprflchen 1 bis 4
oder mit einem Produkt gemaB den AnsprUchen 5 bis 14 alkyliert ist. 16.
Alkylsubstituierter, aromatischer Kohlenwasserstoff nach Anspruch 15, bei
dem der aromatische Koh- lenwasserstoff Benzol, Toluol, Xylol, Naphthalin,
Diphenyl oder ein Halogen-Derivat derselben ist. 55 17. Alkarylsulfonsaure,
die mindestens eine Alkylgruppe umfa8t, die ein Poly-n-buten gemaB einem
der AnsprUche 1 bis 4 oder des Produkt des Verfahrens gemnIf einem der
AnsprUche 5 bis 14 ist. I3  I IIIj 1111111 LIIj mIII II S I!    EP 0 367
385 B1 18. Alkarylsulfonsiure, die das Produkt der Sulfonierung eines
alkylierten, substituierten, aromatischen Kohlenwasserstoffs gemBilf
Anspruch 15 oder Anspruch 16 umfaSt, gegebenenfalls gemischt mit anderen
alkylsubstituierten, aromatischen Kohlenwasserstoffen. 



5  19. Schmierolreinigungsmittel, das ein Metallsalz einer
Alkarylsulfonsiure, eines Alkylphenols, eines sulfuri- sierten
Alkylphenols, sines Alkylsalicylats odor eines Alkylnaphthenats umfaSt,
wobei das Reinigungs- mittel mindestens eine Alkylgruppe enthilt, die sin
Poly-n-buten gemif einem der AnsprOche 1 bis 4 oder das Produkt des
Verfahrens gemraB einem der Ansprache 5 bis 14 umfalt. 10  20.
Schmierolreinigungsmittel nach Anspruch 19, das ein Alkali- odor
Erdalkalimetallsalz einer Sulfonsiure gemiB Anspruch 17 oder Anspruch 18
umfalit. 21. Schmierolreinigungsmittel nach Anspruch 20, das ein
hochbasisches Erdalkalimetallsulfonat umfaBt, das durch Erhitzen einer
Mischung, die die Alkarylsulfonslure zusammen mit einem (Jberschuf an is
Erdalkalimetallverbindung gogenaber demienigen umfaft, was zur
volistindigen Neutralisation jeglicher vorhandener Sulfonsaure notwendig
ist, und anschliesfende Bildung eines dispergierten Carbonatkom- plexes
hergestelit worden ist, wobei das Oberschflssige Metall mit Kohlendioxid
umgesetzt wird, um die gewanschte Oberbasierung zu liefern. 20  22.
Schmierolreinigungsmittel nach Anspruch 21, bei dem die
Erdalkalimetaliverbindungen, die zur Neutra- lisierung der
Alkarylsulfonsauren verwendet werden, ausgewAhit sind, aus Oxiden und
Hydroxiden, Alkoxiden, Carbonaten, Carboxylaten, Sulfiden, Hydrosulfiden,
Nitraten, Boraten und Ethern von Magne- sium, Calcium und Barium. 25  23.
Schmierolreinigungsmittel nach Anspruch 21 oder Anspruch 22, das ein
alkylaromatisches Calcium- odor Magnesiumsulfonat mit einer Gesamtbasezahl
im Bereich von 200 bis 400 ist. 24. Konzentrat, das 5 bis 70 Gew.-% eines
Reinigungsmittels gemle einem der Ansprache 19 bis 23 in Mineralol enthat.
30 25. Schmierolzusammensetzung, die ein Reinigungsmittel gemiB einem der
AnsprUche 19 bis 23 in einer Menge von 0,01 bis 20 Gew.-% enthalt. 26.
Schmierolzusammensetzung nach Anspruch 25, die 0,1 bis 5 Gew.-% des
Reinigungsmittels enthalt. 35 27. Schmierolzusammensetzung zur Verwendung
als Schiffsdieselmotorschmier6l, die ein Reinigungsmittel gemiB einem der
AnsprUche 19 bis 23 in einer Menge von bis zu 20 Gsw.-% enthilt.
Revendlcatlons 40  Revendlcatlons pour les Etats contractants suivants :
DE, FR, GB, IT, NL 1. Poly-n-butbne ayant une moyenne numdrique du poids
moldculaire (Mn) de 300 h 900, une distribution des poids mol~culaires
inferioure h 1,4, et contenant moins de 10 % en poids de poly-n-buthnes
ayant une Mn comprise dans I'intervalle de 110 a 200. 45 2. Poly-n-butbne
suivant la revendication 1, ayant une distribution des poids moldculaires
de 1,2 a 1,4. 3. Poly-n-butbne suivant la revendication 1 ou la
revendication 2, ayant une viscositd de 3 & 40 x 10-' m2S1(centistokes) a
100 C. 50 4. Poly-n-buteno suivant l'une quelconque des revendications 1 &
3, ayant une Mn de 340 & 800. 5. Proc6dd de pr~paration d'un poly-n-butbne
ayant une Mn comprise dans l'intervalle de 300 & 900, une distribution des
poids mol6culaires inf~rieure & 1,4, et contenant moins de 10 % en poids de
poly-n- 55     butenes ayant une Mn comprise dans l'intervalle de 110 &
200, & partir d'un courant d'alimentation consistant en un m~lange
d'hydrocarbures en C4 contonant moins de 5 % en poids d'isobutylbne et 



contenant au moins 12 % en poids de butbnes normaux dans une zone
rdactionnelle sous agitation maintenue & une temperature infdrieure A 90 *
C, qui comprend: 24                     I     1III 1 i E 11111 II I!II *
L .     S    EP0367385B1 (a) I'injection de HCI en une quantite de 0,005 a
0,6 partie en poids, pour 100 parties en poids du melange servant de
courant d'alimentation, dans ledit m6lange servant de courant
d'alimentation, en l'absence notable d'un catalyseur organique d'aluminium
et dans des conditions suffisantes pour la reaction pratiquement toale
dudit HC1 inject6 avec les butbnes normaux, ce qui permet de produire 5
un courant d'alimentation consistant en un melange traite qui contient
moins de 1,0 ppm de HCI libre; (b) I'introduction simultanee du courant
d'alimentation consistent en ledit melange traite et d'un catalyseur du
type chlorure organique d'aluminimm choisi dans le groupe de composes de
formule: 10       (R)xAl(Cl)a-x dans laquelle R represente un groupe
hydrocarbyle en Ci a C20 et x represente le nombre ontier 1 ou 2, sous
forme de courants distincts dans ladite zone r6eactionnelle; (c) la mise en
contact dudit melange trait4 servant de courant d'alimentation introduit et
du 15       catalyseur introduit dans la zone r6eactionnelle pendant un
temps et dans des conditions suffisants pour former un melange de reaction
de polymerisation contenant ledit poly-n-butbne; (d) le d6chargement dudit
melange de reaction de polymerisation de ladite zone reactionnelle ; et (e)
la separation du produit consistent en ledit poly-n-butbne dudit m6lange de
reaction de polymerisation d6charge. 20 6. Procedd suivant la revendication
5, dans loquel le groupe R consiste en un groupe alkyle a chatne ramifiee
ou a chatne droite, de 1 & 10 atomes de carbone. 7. Procedd suivant la
revendication 6, dans loquel le groupe R consiste en un groupe alkyle en Ci
a C4. 25 8. Procede suivant la revendication 6, dans lequel le catalyseur
comprend au moins un des composes consistent on (CHa)AICI2, (CHa)2A1C1,
C2H5AIC12, (C2Hs)2AICI, (CHa)2CHAICk2, [(CH9)2CHbAICI, (C3H7)- AIC2,
(C3H7)2AICI, (CHas)CAICb2 [(CHe)aC]2AICI, CsHlAICI2, CsHlIAICI et
CioH2IAICI2. 30  9. Proc6de suivant la revendication 8, dans lequel le
catalyseur comprend le dichlorure d'ethylaluminium. 10. Procede suivant
l'une quelconque des revendications 5 a 9, dans loquel le catalyseur
organique d'aluminium est introduit dans la zone reactionnelle en une
quantite de 0,05 a 1,5 % en poids sur la base du poids du courant
d'alimentation consistent en le melange traite introduit. 35 11. Proc6de
suivant l'une quelconque des revendications 5 a 10, dans lequel la
temperature de polymeri- sation est comprise dans I'intervalle de 10 * C &
60 * C. 12. Procedd suivant l'une quelconque des revendications 5 A 11,
dans lequel le chlorure organique 40     d'aluminium est ajoute en melange
avec des hydrocarbures on C4. 



13. Procede suivant l'une quelconque des revendications 5 a 12, mis on
oouvre de manibre continue par la conduite continue des etapes (b) et (d).
45  14. Procedd suivant la revendication 13, dens lequel le melange de
reaction de polymerisation decharge est desactive avec une solution
alcaline aquouse, et le produit consistent en poly-n-butbne est separe
dudit melange de reaction de polymdrisation desactiv6. 15. Hydrocarbure
aromatique & substituant alkyle comprenant un hydrocarbure aromatique,
alkyle avec un 50     poly-n-butene suivant les revendications 1 a 4, ou
avec le produit suivant l'une quelconque des revendications 5 a 14. 16.
Hydrocarbure aromatique a substituant alkyle suivant la revendication 15,
dans loquel I'hydrocarbure aromatique est le benzbne, le tolubne, le
xylbne, le naphtalbne, le diph6nyle ou un de lours deriv6s 55
halogenes. 17. Acide alkarylsulfonique qui comprend au moins un groupe
alkyle qui est un poly-n-butene suivant l'une quelconque des revendications
1 & 4 ou le Produit du procede suivant l'une quelconque des 25 I II1 MI
11111 li IJI 1111 11 I11 * C  L  M   S*    EP 0 367 385 B1 revendications 5
a 14. 18. Acide alkarylsulfonique comprenant le produit de sulfonation d'un
hydrocarbure aromatique a substi- tuant alkyle suivant la revendication 15
ou la revendication 16, facultativement en melange avec 5     d'autres
hydrocarbures aromatiques a substituants alkyle. 19. Detergent pour huile
lubrifiante, comprenant un sel metallique d'un acide alkarylsulfonique,
d'un alkylph6nol, d'un alkylphenol sulfure, d'un salicylate d'alkyle ou
d'un naphtenate d'alkyle, ledit deter- gent contenant au moins un groupe
alkyle comprenant un poly-n-butens suivant l'une quelconque des 10
revendications 1 & 4 ou le produit du proced4 suivant I'une quelconque des
revendications 5 a 14. 20. Detergent pour hulle lubrifiante suivant la
revendication 19, comprenant un sel de metal alcalin ou de metal
alcalino-terreux d'un acide sulfonique suivant la revendication 17 ou la
revendication 18. 15  21. Detergent pour huile lubrifiante suivant la
revendication 20, comprenant un sulfonate de m6tal alcalino- terreux
surbasique produit en chauffant un melange comprenant l'acide
alkarylsulfonique avec un exces d'un compos4 de metal alcalino-terreux par
rapport & la quantite requise pour la neutralisation totale de tout acide
sulfonique prdsent, puis en formant un complexe carbonate dispers4 par
reaction du metal en excbs avec I'anhydride carbonique pour obtenir le
caractere surbasique desire. 20 22. Detsrgent pour hulle lubrifiante
suivant la revendication 21, dans Iequel le compos6 de metal alcalino-
torreux utilise dans la noutralisation des acides alkarylsulfoniques est
choisi entre les oxydes et hydroxydes, alcoolates, carbonates,
carboxylates, sulfures, sulfhydrates, nitrates, borates et dthers de
magnesium, de calcium et de baryum. 25 23. Detorgent pour huile lubrifiante
suivant la revendication 21 ou la revendication 22, qui est un sulfonate 



alkylaromatique de calcium ou de magn~sium ayant un indice de basicite
totale allant de 200 a 400. 24. Concentre contenant 5 & 70 % on poids d'un
d~tsrgent suivant l'une quelconque des revendications 19 30     & 23 dans
une hulle mindrale. 25. Composition d'huile lubrifianto qui contient un
detergent suivant l'une quelconque des revendications 19 & 23 en une
quantite de 0,01 a 20 % en poids. 35  26. Composition d'huile lubrifiante
suivant la revendication 25, qui contient 0,1 a 5 % en poids du detorgent.
27. Composition d'huile lubrifiante destinse & etre utilisee comme huile
lubrifiante pour moteur diesel marin, comprenant un d~tergent suivant l'une
quelconque des revendications 19 a 23 en une quantite 40     allant jusqu'a
20 % on poids. Revendlcatlons pour I'Etat contractant sulvant: BE 1.
Poly-n-butene ayant une moyenne numrnique du poids moleculaire (Mn) de 300
a 900, et une 45     distribution des poids moleculaires inferieure a 1,4.
2. Poly-n-butene suivant la revendication 1, ayant une distribution des
poids moldculaires de 1,2 a 1,4. 3. Poly-n-buthne suivant la revendication
1 ou la revendication 2, ayant une viscosit6 de 3 a 40 x 10-6 50     m2s-1
(contistokes) a 100 * C. 4. Poly-n-butbne suivant l'une quelconque des
revendications 1 a 3, ayant une valeur de Mn de 340 & 800. 55  5. Procedd
de preparation de poly-n-butbne ayant une valour de Mn comprise dans
l'intervalle de 300 & 900 et une distribution des poids moleculaires
inferieure a 1,4 & partir d'un courant d'alimentation consistant en un
melange d'hydrocarbures on C4. contenant moins de 5 % en poids
d'isobutylbne et contenant au moins 12 % on poids de butenes normaux dans
une zone reactionnelle sous agitation 26        iiaiI       l        P
*EP0367385B1 maintenue a une temperature inferieure k 900 C, qui comprend:
(a) I'injection de HCI en une quantite de 0,005 & 0,6 partie en poids, pour
100 parties en poids dudit mdlange servant de courant d'alimentation, dans
ledit melange servant de courant d'alimentation, en l'absence notable d'un
catalyseur organique d'aluminium et dans des conditions suffisantes pour 5
provoquer la reaction pratiquement totale dudit HCI injecte avec les
butbnes normaux, on produisant ainsi un courant d'alimentation consistant
en un melange traite qui contient moins de 1.0 ppm de HCI libre; (b)
l'introduction simultanee dudit melange traite servant de courant
d'alimentation et d'un catalyseur consistant en un chlorure organique
d'aluminium choisi dans le groupo de composes de formule: 10 (R).AI(CI)3-x
dans laquelle R represente un groupo hydrocarbyle en Ci & C2oet x
represente le nombre entier 1 ou 2, sous forme de courants distincts dans
ladite zone reactionnelle; 15       (c) la mise on contact dudit melange
trait4 introduit servant de courant d'alimentation at dudit catalyseur
introduit dans la zone r~actionnelle pendant un temps et dans des
conditions suffisants 



pour former un mdlange de rtaction de polym6risation contonant ledit
poly-n-butene; (d) le dechargement dudit m6lange de reaction de
polym6risation de ladite zone reactionnelle ; et (o) la separation dudit
produit consistant en poly-n-butene dudit melange de reaction de
polymerisa- 20       tion decharg6. 6. Proced6 suivant la revendication 5,
dans lequel le groupe R consiste en un groupe alkyle a chaino ramifiee ou &
chatne droite, de 1 a 10 atomes de carbone. 25  7. Procede suivant la
revendication 6, dans lequel le groupe R consiste on un groupe alkyle on C,
a C4. & Procede suivant la revendication 6, dans lequol le catalyseur
comprend au moins un des composes consistanten (CHS)AICI2, (CHs)2AICI,
C21HsAICI2, (C2Hs)2AICI, (CHs)2CHAICI2, [(CH3)2CH]AICI, (CsH7)- AIC12,
(C3H7)2AICI, (CH3)sCAICI2, [(CH3)Ck2AICI, Cs1H13AIC12, C05H111AICI2 et
C10H21AIC12. 30 9. Proodd suivant la revendication 8, dans loquel le
catalyseur comprend le dichlorure d'ethylaluminium. 10. Procede suivant
I'une quelconque des revendications 5 a 9, dans loquol le catalyseur
organique d'aluminium est introduit dans la zone reactionnelle en une
quantite de 0,05 & 1,5 % en poids sur la 35     base du poids du melange
traite introduit servant de courant d'alimentation. 11. Procedd suivant
l'une quelconque des revendications 5 & 10, dans loquel la temperature de
polymeri- sation est comprise dans l'intervalle de 10 * C a 60- C. 40  12.
Procod6 suivant l'une quelconque des revendications 5 A 11, dans loquel le
chlorure organique d'aluminium est ajout6 en m6lange avec des hydrocarbures
on C4. 13. Procede suivant l'une quelconque des revendications 5 & 12, mis
en oeuvre de manibre continue par la conduite continue des etapes (b) et
(d). 45 14. Procede suivant la revendication 13, dans loquel le melange de
reaction de polymerisation d6charge est desactive avec une solution
alcaline aquouse, et le produit consistant on poly-n-butene est separe
dudit melange de reaction de polymerisation desactive. 50  15. Hydrocarbure
aromatique & substituant alkyle comprenant un hydrocarbure aromatique
alkyIe avoc un poly-n-buteno suivant les revendications 1 a 4, ou avec le
produit suivant I'une quelconque des revendications 5 & 14. 16.
Hydrocarbure aromatique & substituant alkyle suivant la revendication 15,
dans lequel I'hydrocarbure 55     aromatique est le benzbne, le tolubne, 1e
xylene, le naphtalene, le diphenyle ou un de leurs derives halog6nes. 27
1111111    il    11 111 I1,1    EP 0 367 385 BI 17. Acide alkarylsulfonique
qui comprond au moins un groupe alkyle qui est un poly-n-butene suivant
l'une quelconque des revendications 1 a 4 ou l prodult du procedd suivant
l'une quelconque des revendications 5 & 14. 5 18. Acide alkarylsulfonique
comprenant le produit de sulfonation d'un hydrocarbure aromatique h substi-
tuant alkyle suivant Is revendication 15 ou la revendication 16,
facultativement on melange avec d'autres hydrocarbures aromatiques A
substituants alkyle. 



19. Detergent pour hulle lubrifiante, comprenant un sel metallique d'un
acide alkarylsulfonique, d'un 10     alkylphenol, d'un alkylphenol sulfure,
d'un salicylate d'alkyle ou d'un naphtenate d'alkyle, ledit ddter- gent
contenant au moins un groupe alkyle comprenant un poly-n-butene suivant
l'une quelconque des revendications 1 a 4 ou le produit du procede suivant
l'une quelconque des revendications 5 a 14. 20. Detergent pour huile
lubrifiante suivant la revendication 19, comprenant un sel de metal alcalin
ou de 15     metal alcalino-terreux d'un acide sulfonique suivant la
revendication 17 ou la revendication 18. 21. Detergent pour huile
lubrifiante suivant la revendication 20, comprenant un sulfonate de m~tal
alcalino- terreux surbasique produit on chauffant un m6lange comprenant
l'acide alkarylsulfonique avec un excbes d'un compose de m6tal
alcalino-terreux par rapport A la quantite requise pour la neutrallsation
totale de 20    tout acide sulfonique present, puis en formant un complexe
carbonate disperse par reaction du mdtal en exces avec l'anhydride
carbonique pour obtenir le caractbre surbasique desire. 22. Detergent pour
huile lubrifiante suivant la revendication 21, dans lequel le compose de
mdtal alcalino- terreux utilise dans la noutralisation des acides
alkarylsulfoniques est choisi entre les oxydes et 25     hydroxydes,
alcoolates, carbonates, carboxylates, sulfures, sulfhydrates, nitrates,
borates et 6thers de magndsium, de calcium et de baryum. 23. Detergent pour
huile lubrifianto suivant la revendication 21 ou la revendication 22, qui
est un sulfonate alkyle aromatique de calcium ou de magnesium ayant un
indice de basicitd totale allant de 200 a 400. 30 24. Concentre contenant 5
a 70 % en poids d'un ddtergent suivant lune quelconque des revendications
19 A 23 dans une huile minerale. 25. Composition d'huile lubrifiante qui
contient un detergent suivant l'une quelconque des revendications S5     19
& 23 en une quantite de 0,01 a 20 % en poids. 26. Composition d'huile
lubrifiante suivant la revendication 25, qui contient 0,1 a 5 % en poids du
detergent. 40 27. Composition d'huile lubrifiante destinoe & Otre utilisee
comme hulle lubrifiante pour moteur diesel marin. comprenant un detergent
suivant l'une quelconque des revendications 19 A 23 en une quantite allant
jusqu'& 20 % en poids. 45 50 55 28                   1   111111
1111111111111111 *   C   L  M   S.*    


